Poly(ADP4bose) polymerase was partially purified from nuclei of the liver of rats (Doly, 1968; Yamada el al., 1971; Yoshihara, 1972) . A reconstructed system for the synthesis of poly(ADP-ribose) was established by the enzyme preparation, DNA and histone (Yamada el a!., 1972). In the presence of higher concentrations of histone, polyanion, either poly(U), poly(A), poly(C), polyvinyl sulphate or methyl dextran sulphate, was also effective. The addition of DNA and histone markedly increased both the number and the length of poly(ADP-ribose) chains. In the presence of histone, acid-soluble oligonucleotides, poly(dG)-poly(dC) and poly[d(A-T)] in this order increased both the number and the length of poly(ADP-ribose) chains. It was revealed that poly(ADP-ribose) of short chain-length synthesized in the absence of DNA and histone was elongated to poly(ADP-ribose) of long chain-length on addition of DNA and histone to the incubation medium.
Poly(ADP4bose) polymerase was partially purified from nuclei of the liver of rats (Doly, 1968; Yamada el al., 1971; Yoshihara, 1972) . A reconstructed system for the synthesis of poly(ADP-ribose) was established by the enzyme preparation, DNA and histone (Yamada el a!., 1972) . In the presence of higher concentrations of histone, polyanion, either poly(U), poly(A), poly(C), polyvinyl sulphate or methyl dextran sulphate, was also effective. The addition of DNA and histone markedly increased both the number and the length of poly(ADP-ribose) chains. In the presence of histone, acid-soluble oligonucleotides, poly(dG)-poly(dC) and poly[d(A-T)] in this order increased both the number and the length of poly(ADP-ribose) chains. It was revealed that poly(ADP-ribose) of short chain-length synthesized in the absence of DNA and histone was elongated to poly(ADP-ribose) of long chain-length on addition of DNA and histone to the incubation medium.
After incubation of the reconstituted system (partially purified enzyme, DNA and histone) with [14C]NAD, the radioactive reaction product retained on a membrane filter was equal to the acid-insoluble radioactivity. Further, about 20 % of the acidinsoluble reaction product was recovered at the density of protein on equilibriumdensity-gradient centrifugation by using CsCl and guanidinium chloride. This might indicate that the reaction product was associated, at least partly, with protein through a covalent bond.
Poly(ADP-ribose) synthesis during the cell cycle with highly synchronized transformed hamster lung cells was studied by radioautography. Radioautography was performed after the incubation of the cells with t3H]NAD in the presence of 2M-(NH4)2S04r which enabled NAD to penetrate through cell membrane. In the G2-phase, 70% of the cells were labelled with an average grain count of 69/nucleus. In the M-and late-S-phases, only 5 and 12%, respectively, of the cells were labelled. There was a second peak of incorporation of the radioactivity in the GI-phase, in which 31 % of the cells were labelled. In the telophase, silver grains were localized exclusively over the cytoplasm and no grain was localized over the nuclei, whereas silver grains were localized only over the nuclei in the G1-and G2-phases. Enzymic assay with [14C]NAD showed that the specific activity of poly(ADP-ribose) polymerase of isolated nuclei 537th MEETING. CANTERBURY was highest in the G2-phase and lowest in the S-phase. These results are generally in agreement with those of Smulson et a/. (1971) , Haines et at. (1969) and Shall (1972) .
The enzyme which split the ribose-ribose linkage of poly(ADP-ribose) was reported in calf thymus and rat liver . We purified the enzyme 150-fold from calf thymus by differential centrifugation, streptomycin treatment, nuclease digestion, (NHJ2S04 fractionation, and chromatography on phosphocellulose and hydroxyapatite columns. The enzyme preparation was free of activity of poly(ADP-ribose) polymerase, phosphodiesterase, NAD glycohydrolase and NAD pyrophosphatase. The optimum pH was around 7.0 with sodium phosphate buffer. 2-Mercaptoethanol or dithiothreitol enhanced the enzyme activity. Under our system the activity was markedly inhibited with 10p.M-p-chloromercuribenzenesulphonate, 1 mM-ADP-ribose or 1 mwadenosine 3',5'-cyclic monophosphate. Lysine-rich histone of calf thymus at 13pg/ml inhibited the activity whereas bovine serum albumin did not even at a higher concentration. This enzyme may regulate functionally the chain length of poly(ADP-ribose), which was previously claimed to play a role in DNA synthesis (Burzio & Koide, 1970) or in the structure of chromatin (Hilz & Kittler, 1971 ). DNA-synthesizing activity of a disrupted nuclear preparation of rat liver was depressed by a previous incubation with NAD as reported by Burzio & Koide (1970) . We observed a similar depression with either endogenous DNA or poly[d(A-T)] as template. The activity of DNA polymerase solubilized from the disrupted nuclear preparation was also decreased when the nuclear preparation was preincubated with NAD. Exogenously added Exherichfa coli DNA polymerase could be used equally well by the disrupted nuclear preparation, preincubated either with or without NAD. Addition of purified poly(ADP-ribose) did not inhibit the activity of DNA polymerase with poly[d(A-T)] or endogenous DNA as template. DNA polymerase in the preparation seemed to be inactivated by preincubation with NAD . This inhibition was partly restored by the incubation with purified poly(ADP-ribose) glycohydrolase. Contrary to these results, the nuclei from pig lymphocytes whether phytohaemagglutinin stimulated or not and from mouse lymphoma cells showed no depression of DNA synthesis by preincubation with NAD (Lehmann & Shall, 1972) .
Poly(ADP-ribose) was synthesized in quantity from the incubation of calf thymus nuclei with NAD and was purified as described previously (Sugimura eta/., 1971) . The purified poly(ADP-ribose) had thc chain length of about 25 repetitions of ADP-ribose units. They contained neither nucleotide nor protein. On sucrose-gradient centrifugation, poly(ADP-ribose) was separated into L-and H-components, with chain-length of 20 and 26, respectively. There was no difference between L-and H-components, in 1i.v.-absorption spectra at pH2, pH7 and pH 12, or molar extinction coefficients at 260nm (qZp) 12.8 x lo3 and 12.7 x lo3 litre.moI-'.cm-'), but slight difference in hyperchroniicity (1 1 % and 13 %). However, there were significant differences between physicochemical properties of L-and H-components, which could not be explained on the basis of chain-length. L-and H-components had, respectively: s values of 5 s and 12s; Kd values on Sephadex G-200 gel filtration of 0.82 and 0; specific gravities on Cs2S0, isopycnic centrifugation of 1.62 and larger than 1.90; were soluble and insoluble in ~M -N~C I ; rates of hydrolysis by snake venom phosphodiesterase of 1 and 0.28. These results suggested the conformational difference between them. Circular-dichroism spectra showed rather small signals compared with poly(A), but it was clear that L-component showed less negative circular dichroisni at 270nm than H-component, and this difference almost disappeared after heat and rapid-cooling treatments. From these findings, we propose the existence of two molecular forms of poly(ADP-ribose).
